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Background 

Quiescent Interval Single Shot (QISS) has emerged as a 
robust technique for non-enhanced angiography of per- 
ipheral arteries (1). It has been clinically validated with 
contrast enhanced magnetic resonance angiography 
(CE-MRA) and digital subtraction angiography (DSA) 
(2,3). Both of these validation studies were performed at 
1.5T field strength. Although the initial experience with 
QISS at 3T using similar imaging parameters as those at 
1.5T were promising, venous suppression was inadequate 
in the thigh and pelvic regions of some patients (4,5). In 
this work, we present a strategy to improve venous signal 
suppression with the QISS sequence at ST. 

Methods 

The imaging parameters were similar to those reported 
earlier for QISS at 1.5T (2) with the following exception: 
the tracking saturation pulse for venous signal attenua- 
tion was replaced with an adiabatic inversion pulse 
(hyperbolic secant). This enables a more homogenous 
venous suppression at 3T than is possible with regular 
sine pulse due to Bl inhomogeneity. The prototype 
sequence was tested in three volunteers in a 3T system 
(MAGNETOM Skyra, Siemens Healthcare). 

Results 

The use of adiabatic inversion pulse instead of a sine 
saturation pulse improved venous signal suppression, as 
shown in Figure 1, which also shows improved back- 
ground signal suppression with the use of adiabatic 
inversion pulse. Improved suppression of veins and 
background permits better visualization of arteries. 
Similar results were observed in other subjects. 
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Conclusions 

Although QISS has shown robust performance at 1.5T, 
initial experience at 3T demonstrated suboptimal venous 
suppression. Although not established, this could be 
attributed to increased Bl inhomogeneity at 3T. We 
have demonstrated an approach to improve venous sig- 
nal suppression at 3T using QISS. More patient studies 
are required and are underway to test the robustness 
and consistency of this approach. 




Original QISS protocol With adiabatic inversion pulsefor 
venous suppression 

Figure 1 Comparison of original QISS protocol (left) with the 
modified QISS (right). The arrows point to the undersirable 
vernous signal that has been nearly eliminated with the modified 
version of QISS. 
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